Cerebellar granule neurons are more vulnerable to transient transport-mediated glutamate release than to glutamate uptake blockade. correlation with excitatory amino acids levels.
The extracellular concentration of glutamate is highly regulated due to its excitotoxic nature. Failure of glutamate uptake or reversed activation of its transporters contributes to neurodegeneration related to some pathological conditions. We have compared the neurotoxicity of the substrate glutamate uptake inhibitor, L-trans-pyrrolidine-2,4-dicarboxylate (PDC), which promotes glutamate release by hetero-exchange, with that of DL-threo-beta-benzyloxyaspartate (DL-TBOA), a non-substrate inhibitor, in cerebellar granule cell cultures. PDC substantially increases the extracellular concentration of glutamate during 30 min exposure and causes neuronal death at high concentrations, while DL-TBOA neurotoxicity is only observed after long-term exposure (8-24 h). During mitochondrial inhibition by 3-nitropropionic acid (3-NP), PDC-induced neuronal death is facilitated, but not that of DL-TBOA. In cultures containing a higher population of astrocytes DL-TBOA-induced increase in glutamate levels is more pronounced, but neuronal death is only triggered in the presence of 3-NP. Results suggest that cerebellar granule neurons are more vulnerable to acute transport-mediated glutamate release than to uptake blockade, which correlates with the extracellular excitatory amino acids levels.